fungal bio-aerosols isolated from hospital indoor air were A. flavus, Penicillium spp., Fusarium spp., C. albicans and Alternaria spp.. 8 The evaluation of density and diversity of bio-aerosols in the hospital can be a good indicator of the cleanliness of these environments. 4 Therefore, assessment of indoor air quality in hospitals will help to find the origin of the infection, as a result, can help in reducing fungal nosocomial infections rates. The objective of this study was to assess the level of fungal contamination of indoor and outdoor air, and the most common types of fungi in selective wards of Emam Reza Educational, Research and Treatment Center in Mashhad in 2012.
Materials and Methods

Study area
This cross-sectional study was performed during the fall in Emam Reza Educational, Research and Treatment Center in Mashhad city in Iran. The wards of Hematology, Infectious Diseases, Ear, Nose and Throat (ENT) and Neonatal Intensive Care Unit (NICU) wards, due to the type of hospitalized patients and their increased susceptibility to respiratory fungal infections, were selected. The indoor and outdoor air samples were collected at weekly intervals.
Air sampling procedure
The air samples were collected by passive sampling method (open plate method). 9 This method uses settle plates, which are standard Petri dishes containing culture media of Sabouraud dextrose agar with chloramphenicol. They were exposed to the air for a given period of time in order to collect biological particles for the sediment quality evaluation. 10 The Petri dishes were put at a height of 100-150 cm above the ground level during sampling for 20 min. 11 Finally over a three-month period, 108 plates were exposed to selective wards indoor air and 84 plates to outdoor air and samples were collected.
After exposure, the plates were transported in a clean container to the laboratory for microbiological examination. The plates were placed in incubator at 32°C for 7-10 days. Then, the fungal colonies were identified according to morphological (color, texture, shape, diameter appearance of colony) and microscopic characteristics (presence of specific reproductive structures, presence/absence of conidia and their size, shape and structure of conidia, septation in mycelium). The lactophenol cotton blue wet mount preparation was used for staining and observing the fungi in direct examination.
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Statistical analysis
The data were analyzed using SPSS software version 16 and Chi-square test such as simple mean value, percentage and test of significance. The dominant fungi isolated from the indoor air of different wards included: Penicillum spp. and yeast species from ENT ward; yeast species and A. flavus from hematology ward; Penicillum spp. and yeast species from infection ward; A. niger and Chrysosporium spp. from NICU ward. The indoor air of hematology had the highest and ENT ward had the lowest fungal pollution. In contrast, the outdoor air of ENT ward had the highest and infection wards had the lowest fungal pollution ( Table 1) .
The mean of different fungal genera isolated from indoor and outdoor plates were 2.58 and 7.93 fungus/plate, respectively. It indicates a significant difference between indoor and outdoor air quality.
The most identified fungi in indoor air of wards were yeast species, Penicillium spp., A. flavus and in outdoor air of wards were Alternaria spp., Penicillium spp., A. niger, respectively (Table 2) .
Discussion and Conclusions
The present study showed that all wards of the hospital including hematology, infectious diseases, ENT and NICU were contaminated with high rates of different genus and species of fungi. Airborne fungal [ spores are very important agents in nosocomial infection and respiratory diseases and their effect on human health linked with their genera, species and concentrations in air. 9, 11 Many studies have showed the relationship between HAI or nosocomial infection and the existence of microorganisms in hospital environments, including in the air of wards. 3, 8 As an example, HAI rates have ranged from 1% in parts of Europe and North America to more than 40% in certain parts of Asia, Latin America and Sub-Saharan Africa. 13 During the past two decades, incidence of fungal diseases including invasive aspergillosis has increased in hospitalized patients, who are particularly immunosuppressed patients. 11 Therefore, assessment of airborne fungal spores is important and can help decrease HAI rates.
14 In this study, some fungi isolated included A. flavus, Penicillium spp., Fusarium spp. and Alternaria spp. which were similar to what has been reported in previous researches. 8 According to the results obtained in this study, the most frequent fungal populations recovered from both indoor and outdoor air were yeast species, Penicillium spp., Alternaria spp., A. niger and A. flavus, respectively. In addition, the fungal genera distribution was similar to previous studies, for example Sonmez et al. have reported the most common genus were Penicillium, Alternaria and Aspergillus. 15 Other studies also showed that the most frequently isolated genera were Aspergillus, Penicillium, Alternaria. 8, 9 It seems that different geographic locations can influence the dominant fungal agents. For examples, A. flavus isolated frequently from saprophytic fungal infections in Iran. [16] [17] [18] In a previous study in Iran, the major genera in the kidney transplant unit were Penicillium, Cladosporium, Aspergillus and Alternaria. 11 In our study, A. fumigatus was the third most prevalent Aspergillus species, after A. niger and A. flavus, isolated from the air hospital wards, while in the two similar studies in Iran did not isolate any A. fumigatus from the hospitals. However, our results were in accordance with those reported by Panagopoulou et al. in Greece, he achieved similar results to the results of current study. 19 According to the data obtained in our study, indoor air of ENT ward had the lowest fungal bioaerosols. This could be due to the appropriate cleaning and disinfection procedures, air conditioning system and ultraviolet light application in this ward. 4 The microbiological quality of the air in operating room such as ENT is an important parameter for controlling and preventing nosocomial infections and surgical wound infections. 10 Fungal pollution of indoor environments depends on several factors, such as moisture, ventilation, temperature, organic matter present in building materials and the outdoor airborne fungal spores load. 6 The effect of the outdoor fungal flora on the indoor has been known, however, it is a proven fact that the indoor airborne fungi, regardless of the type, has two sources: the outdoor air and the indoor fungal colonization. Such colonization originates mainly in every wet, dark and area with air ventilated unfavorable. 11 Our results showed a significant difference between indoor and outdoor air quality. The rate of isolation fungi outdoors was higher than indoors. This observation is compatible with the hypothesis that outdoor air has a considerable influence on indoor air quality. 9 In this study, the data showed that 62.03% of indoor air samples were contaminated with airborne fungi, that this may be due to opening doors and windows and construction and demolition at the hospital during the study, high number of patients' visitors. As shown by previous studies, a significant increase in fungal counts during building activities was observed. The risk of fungal contamination and the HAI rates can be reduced by using appropriate air filtration devices where construction activities exist in the area of hospitals. 20 In addition, increasing use of air conditioning and air filtration systems in hospital without appropriate engineering controls to maintain temperature and relative humidity at favorable levels may facilitate microbial growth. 
